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ABSTRACT : PROBLEM TO BE SOLVED: To improve the assembling work efficiency for assembling a 
field coil to a stator in a stepping motor wherein the field coil is assembled to the stator by 
moving the field coil in the longitudinal direction of the center stator after a through-hole of 
a bobbin is positioned to the end of the center stator. 

SOLUTION: A wall portion 35b which is placed in contact with the end portion of the 
center stator 41 to position the field coil 30 in the inserting direction X is formed to the 
bobbin 31 . Accordingly, on the occasion of assembling the field coil 30 to the stator 40, the 
through-hole 34 and the center stator 41 can easily be positioned accurately with the wall 
portion 35b without any visual check of the through-hole 34, thereby improving the 
assembling work efficiency of the field coil 30. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] Two or more field coils which wound and formed lead wire (32) in the bobbin (31) 
which has a through hole (34) (30). The stator which has two or more outside stator sections 

(42) arranged on the outside of two or more main stator sections (41) inserted in said through 
hole (34) and said field coil (30) (40). It has the space (Rota (50 which cons.sts of a magnet 
arranged at 43)) in said stator (40). Where said field coil (30) is located in said space (43). 
after carrying out alignment of the end of said through hole (34) to the tip of said main stator 
section (41) In the step motor which is made to move said field coil (30) to the longitudinal 
direction (Y) of said main stator section (41) to a predetermined location, and attaches said 
field coil (30) to said stator (40) In case said field coil (30) is inserted in said space (43), it 
contacts at the tip of said main stator section (41). The step motor characterized by forming 
in said bobbin (31) a positioning means (35b) to position the path of insertion (X) to sa.d space 

(43) of said field coil (30). 

[Claim 2] The step motor according to claim 1 characterized by forming in sa.d bobbin (31) 
and said stator (40) an engagement means (39 45) by which it is engaged when mov.ng sa.d 
field coil (30) to said predetermined location. 

[Claim 3] The step motor according to claim 1 or 2 characterized by forming in said case (11) 
a maintenance means (1 2a) to have the case (1112) where said field coil (30). said stator (40). 
and said Rota (50) is contained, and to hold said field coil (30) in said predetermined location. 



[Translation done.] 
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DET AILED DESCRIPTIO N" 

[Detailed Description of the Invention] 
[0001] 



[0001] ... 
[Industrial Application] This invention is especially suitable about a step motor as a driving 
gear of the guide instrument of the guide instrument and others various kinds for cars. 

[Description of the Prior Art] The step motor conventionally used as a driving gear of this 
kind of guide instrument is equipped with Rota 50 arranged in the space 43 in the stator 40 
which has the outside stator section 42 arranged on the outside of the field coil 30 which 
wound lead wire 32 at the bobbin 31 which has a through hole 34. and was formed and the 
main stator section 41 and the field coil 30 which are inserted in a through hole 34, and a 
stator 40 as shown in draw ing 1 9 - drawing 21 . „ . , ., on x +u * 

[0003] And after in attaching a field coil 30 to a stator 40 moving a field coil 30 to the path of 
insertion X like drawing 19 and drawing_20 first, making it located in space 43 and carrying out 
alignment of the end of a through hole 34 to the tip of the main stator sect.on 41 in the 
condition, a field coil 30 is moved to the longitudinal direction Y of the mam stator section 41 
to a predetermined location like drawingJM - 

[0004] . 
[Problem(s) to be Solved by the Invention] However, in the above-mentioned step motor, 
since it was hard to inspect a through hole 34 visually in the state of dxawmg_19 - the 
alignment of the path of insertion X of a through hole 34 and the main stator sect.on 41 was 
difficult, therefore there was a problem that the workability at the time of attaching a field coil 
30 to a stator 40 was bad. . 
[0005] After this invention was made in view of the above-mentioned point and carries out 
alignment of the through hole of a bobbin to the tip of the main stator sect.on, .t aims at 
raising the workability at the time of attaching a field coil to a stator in the step motor wh.ch 
is made to move a field coil to the longitudinal direction of the main stator sect.on. and 
attaches a field coil to a stator. 

[0006] ..... 
[Means for Solving the Problem] In order to attain the above-mentioned purpose, m .nvent.on 
according to claim 1 Two or more field coils which wound and formed lead wire (32) in the 
bobbin (31 ) which has a through hole (34) (30), The stator which has two or more outs.de 
stator sections (42) arranged on the outside of the two or more main stator sections (41) and 
the field coil (30) which are inserted in a through hole (34) (40). It has the space (Rota (50 
which consists of a magnet arranged at 43)) in a stator (40). Where a field coil (30) ,s located 
in space (43). after carrying out alignment of the end of a through hole (34) to the tip of the 
main stator section (41). In the step motor which is made to move a field coil (30) to the 
longitudinal direction (Y) of the main stator section (41 ) to a predetermined locat.on, and 
attaches a field coil (30) to a stator (40) It is characterized by having contacted at the t.p of 
the main stator section (41). when inserting a field coil (30) in space (43), and forming in a 
bobbin (31) a positioning means (35b) to position the path of insertion (X) to the space (43) of 
a field coil (30). . r . J 

[0007] According to this, in case a field coil is attached to a stator. even .f .t does not .nspect 
a through hole visually, alignment of a through hole and the main stator sect.on .s performed 
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easily and correctly by the positioning means. Therefore, the workability at the time of 
attaching a field coil to a stator can be raised. 

[0008] In invention according to claim 2, it is characterized by form.ng in a bobbin (31 ) and a 
stator (40) an engagement means (39 45) by which it is engaged when moving a field coil (30) 
to a predetermined location. 

[0009] According to this, it can be checked by the feeling of a click at the time of engagement 
of an engagement means that the field coil has been set to a position. Moreover, after a field 
coil is set to a position, it can prevent that a field coil falls out from the main stator section 
by engagement of an engagement means. 

[0010] In invention according to claim 3, it has the case (11 12) where a field coil (30), a 
stator (40). and Rota (50) is contained, and is characterized by forming in a case (1 1) a 
maintenance means (12a) to hold a field coil (30) in a predetermined location. 
[001 1] According to this, since contact to a field coil and Rota is prevented, the poor 
actuation by contact to a field coil and Rota can be prevented. 

[0012] In addition, the sign in the parenthesis of each above-mentioned means shows 
correspondence relation with the concrete means of a publication to the operation gestalt 
mentioned later. 

[0013] . . ' 

[Embodiment of the Invention] Hereafter, each operation gestalt of this invention is explained 

based on a drawing. 

[0014] (The 1st operation gestalt) Drawing 1 - drawing 7 show the 1st operation gestalt. and 
drawing 1 shows the condition of having removed the 1st case 1 1, in order to make a 
configuration easy to understand. Moreover, drawing_5 - drawingj, show the condition of the 
attachment process of a field coil and a stator. 

[0015] In drawing 1 and draw ing .2 , the driving gear 1 is equipped with the speed reducing 
gear train 2 and the step motor 3, and they are contained by the space formed in the 1 st and 
2nd case 11 and 12 made of resin. 

[0016] The speed reducing gear train 2 is equipped with four spur gears 21-24 made ot resin. 
The 1st spur gear 21 is supported in same axle by rotation shaft 21a supported rotatable in 
both the cases 1 1 and 1 2. The 2nd spur gear 22 is supported in same axle by rotation shaft 
22a supported rotatable in both the cases 1 1 and 1 2, and there are more numbers of teeth of 
this 2nd spur gear 22 than the 1st spur gear 21 so that it may gear with the 1st spur gear 21. 
[0017] The 3rd spur gear 23 is supported by rotation shaft 22a in same axle with the 2nd spur 
gear 22 and there are few numbers of teeth of this 3rd spur gear 23 than the 2nd spur gear 
22 Moreover, the 4th spur gear 24 is supported in same axle by hand spindle 24a supported 
rotatable in both the cases 1 1 and 12. and there are more numbers of teeth of this 4th spur 
gear 24 than the 3rd spur gear 23 so that it may gear with the 3rd spur gear 23. 
[0018] Here, hand spindle 24a is the hand spindle of the guide instrument for cars. And the 
guide which is attached to the edge of hand spindle 24a and which is not illustrated rotates 
through a speed reducing gear train 2 and hand spindle 24a with a step motor 3. 
[0019] The step motor 3 is equipped with two field coils 30, stators 40, and Rota 50. 
[0020] As shown in drawing 3 and drawing 4 , a field coil 30 winds lead wire 32 around the 
bobbin 31 made of resin, and is formed. The both ends of this lead wire 32 are electrically 
connected to each terminal 33 fixed to the bobbin 31. The square through hole 34 is formed in 
the core of a bobbin 31 for the cross section penetrated from the end of the shaft 
orientations of a bobbin 31 to the other end. Moreover, while the walls (positioning means) 35a 
and 35b of the shape of a character of KO are formed in the end side (terminal 33 side) of the 
shaft orientations of a bobbin 31 so that three sides of the open end of a through hole 34 may 
be surrounded, the notching-like slot 36 is formed only in one side of the open end of a 
through hole 34. 

[0021] As shown in drawing 5 - drawing 7 , the stator 40 pressed the steel plate which 
consists of a magnetic-substance ingredient, it was formed, and the cross section inserted in 
the through hole 34 of a bobbin 31 has the two square main stator sections 41 and the , 
outside stator section 42 arranged on the outside of a field coil 30. Moreover, in the stator 40, 
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the space 43 of the approximate circle form where Rota 50 (refer to drawjng_2 ) is arranged 
was formed, and the main stator section 41 is prolonged toward the space 43 from the 
outside stator section 42. And the part which projects toward a space 43 side (namely, Rota 
50 side) in a stator 40 serves as a magnetic pole 44, respectively. 

[0022] Rota 50 consists of a magnet, and this Rota 50 is supported by rotation shaft 21a in 
same axle with the 1st spur gear 21. as shown in drawing 2 . Moreover. Rota 50 is arranged in 
the space 43 of a stator 40, therefore is located between each magnetic pole 44. 
[0023] It connects with the drive circuit which is not illustrated, and a field coil 30 generates a 
field based on the electric supply from the power source through that drive circuit, and with a 
stator 40 and Rota 50. each terminal 33 of a field coil 30 forms a magnetic circuit, and rotates 
this Rota 50. 

[0024] Next, attachment by the field coil 30 and the stator 40 is explained with reference to 
d rawing 3 - drawing 7 . 

[0025] First, in attaching a field coil 30 to a stator 40, a stator 40 is set so that the direction 
of board thickness may turn into the vertical direction. Subsequently, as shown in dj^wing_5 
and drawing 6 , in the condition of having made the tip (magnetic pole 44) of the main stator 
section 41 entering the slot 36 of a bobbin 31. a field coil 30 is moved to the path of insertion 
X from the upper part of a stator 40. and it inserts in space 43. 

[0026] Under the present circumstances, side-attachment-wall section 35a of the both sides 
of a slot 36 goes to the path of insertion X, a field coil 30 being guided. Therefore, positioning 
of the field coil 30 of the horizontally Z it intersects perpendicularly with the longitudinal 
direction Y of the main stator section 41 is made by side-attachment-wall section 35a of both 
sides. Moreover, positioning of the field coil 30 of the path of insertion X is made by moving a 
field coil 30 to the path of insertion X to the location where upper central wall 35b of a slot 36 
contacts at the tip of the main stator section 41 . 

[0027] Thus, since the through hole 34 of a field coil 30 and positioning of the main stator 
section 41 are made by each walls 35a and 35b. the alignment of a through hole 34 and the 
main stator section 41 is easy. 

[0028] Next, a field coil 30 is moved in the direction Y of a main stator division manager hand 
after the above-mentioned alignment, and a field coil 30 is set to the location of drawing^ . 
Here, since the front face of a through hole 34 and the front face of each walls 35a and 35b 
are continuing, in case a field coil 30 is moved to a longitudinal direction Y from the condition 
after drawing 5 and the alignment of drawing 6 , they can move a field coil 30 smoothly. 
[0029] According to this above-mentioned operation gestalt, even if it does not inspect the 
through hole 34 of a bobbin 31 visually, the workability at the time of being carried out easily 
[ the alignment of a through hole 34 and the main stator section 41 ] and correctly, therefore 
attaching a field coil 30 to a stator 40 can be raised. 

[0030] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention is 
explained based on drawing 8 - drawing 1 1 . Although Walls 35a and 35b and a slot 36 were 
formed in the end side (terminal 33 side) of the shaft orientations of a bobbin 31 with the 1st 
operation gestalt While forming the walls (positioning means) 37a and 37b of the shape of a 
character of KO also in the other end side (anti-terminal 33 side) of the shaft orientations of 
a bobbin 31 with this 2nd operation gestalt so that three sides of the open end of a through 
hole 34 may be surrounded as shown in drawing 8 and drawing 9 The notching-like slot 38 is 
formed only in one side of the open end of a through hole 34. Other configurations are the 
same as that of the above-mentioned 1st operation gestalt. 

[0031] Hereafter, attachment by the field coil 30 and the stator 40 is explained with reference 
to d rawing 10 and drawing 1 1 . 

[0032] First, a stator 40 is set so that the direction of board thickness may turn into the 
vertical direction. Subsequently, as shown in drawin g 10 and drawin g 1 1 . make the tip 
(magnetic pole 44) of the main stator section 41 enter the slot 36 by the side of the end of a 
bobbin 31. and the slot 38 by the side of the other end of a bobbin 31 is made to move a field 
coil 30 to the path of insertion X from the upper part of a stator 40 in the condition of having 
made the main stator section 41 and the magnetic pole 44 of the location which counters 
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entering, and it inserts in space 43. 

[0033] Under the present circumstances, side-attachment-wall section 37a by the side ot the 
other end of a bobbin 31 goes to the path of insertion X. a field coil 30 being guided while it is 
guided by side-attachment-wall section 35a by the side of the end of a bobb.n 31. Therefore, 
positioning of the field coil 30 of the horizontally Z it intersects perpendicularly in the 
direction Y of a main stator division manager hand is made by each side-attachment-wall 
sections 35a and 37a of the both ends of a bobbin 31. 

[0034] Moreover, positioning of the field coil 30 of the path of insertion X is made by moving a 
field coil 30 to the path of insertion X to the location which central wall 35b by the side of the 
end of a bobbin 31 contacts at the tip of the main stator section 41. and contacts the 
magnetic pole 44 of the location where central wall 37b by the side of the other end of a 
bobbin 31 counters with the main stator section 41. 

[0035] Next, a field coil 30 is moved in the direction Y of a main stator division manager hand 
after the above-mentioned alignment, and a field coil 30 is set to a position. 
[0036] According to this above-mentioned operation gestalt, each axis of a through hole 34 
and the main stator section 41 can be made into the abbreviation same axle by positioning a 
field coil 30 at the both ends of a bobbin 31 . Therefore, in case a field coil 30 is moved to a 
longitudinal direction Y from the condition after drawing 10 and the alignment of drawing jl . a 
field coil 30 can be moved still more smoothly. 

[0037] (The 3rd operation gestalt) Next, the 3rd operation gestalt of this invention is explained 
based on drawing 12 - drawing 14 . Unlike the 1st operation gestalt. the point of other 
configurations of having added the flange section 39 from which this operation gestalt 
constitutes an engagement means, and a height 45 is the same as the above-mentioned 1st 
operation gestalt. 

[0038] The flange section 39 really fabricated by the bobbin 31 is projected from the end side 
(terminal 33 side) of the shaft orientations of a bobbin 31 to the horizontal direction Z, and it 
has become sheet metal-like so that it may be easy to deform, in case the height 45 formed 
in the stator 40 is overcome. 

[0039] And if a field coil 30 is inserted in the space 43 of a stator 40 and a field coil JU is 
moved in the direction Y of a main stator division manager hand, the flange section 39 will 
contact a height 45 on the way, if a field coil 30 is moved further, the flange section 39 will 
deform, a height 45 will be overcome, and a field coil 30 will be set to the position of the 
maximum inner of the direction Y of a main stator division manager hand. 

[0040] According to this above-mentioned operation gestalt. it can be checked by the feeling 
. of a click at the time of the flange section 39 overcoming a height 45 that the field coil 30 has 
been set to a position. 

[0041] Moreover, after a field coil 30 is set to a position, it can prevent that a field coil 3U 
falls out from the main stator section 41 by engagement to the flange section 39 and a height 
45. Therefore, the activity becomes easy in case what unified the field coil 30 and the stator 
40 is attached to the 1 st and 2nd case 11 and 1 2 (refer to drawingj. ): 

[0042] (The 4th operation gestalt) Next, the 4th operation gestalt of this invent.on is explained 
based on drawing 15 and drawing 16 . Unlike the 1 st operation gestalt. the point of other 
configurations of having added hole 39a from which this operation gestalt constitutes an 
engagement means, and height 45a is the same as the above-mentioned 1st operation gestalt. 

[0043] Height 45a is formed in the main stator section 41. and hole 39a is formed in the part 
of the through hole 34 of a bobbin 31 . And if a field coil 30 is inserted in the space 43 of a 
stator 40 and a field coil 30 is moved in the direction Y of a main stator division manager 
hand height 45a will contact the front face of a through hole 34 on the way. If a field coil 30 is 
furthermore moved, when height 45a will slide on the front face of a through hole 34 and will 
move a field coil 30 to the position of the maximum inner of the direction Y of a main stator 
division manager hand, height 45a engages with hole 39a. 

[0044] According to this above-mentioned operation gestalt, it can be checked by the feeling 
of a click at the time of height 45a engaging with hole 39a that the field coil 30 has been set 
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to a position. 

[0045] Moreover, after a field coil 30 is set to a position, while being able to prevent that a 
field coil 30 falls out from the main stator section 41 by engagement to height 45a and hole 
39a, shakiness of a field coil 30 can be prevented. 

[0046] (The 5th operation gestalt) Next, the 5th operation gestalt of this invention is explained 
based on drawing 17 and drawing 18 . Unlike the 1 st operation gestalt, the point of other 
configurations of having added maintenance plate 1 2a to which this operation gestalt makes a 
maintenance means is the same as the above-mentioned 1st operation gestalt. 
[0047] Maintenance plate 12a really fabricated by the 2nd case 12 was located in the 
clearance between a field coil 30 and Rota 50, and is prolonged to the height in which the 
shaft— orientations end face of a field coil 30 and contact are possible. Therefore, maintenance 
plate 12a can prevent that a field coil 30 moves to the Rota 50 side, and can hold a field coil 
30 to a position. 

[0048] Since according to this above-mentioned operation gestalt a field coil 30 is held by 
maintenance plate 12a at a position and contact to a field coil 30 and Rota 50 is prevented, 
the poor actuation by contact to a field coil 30 and Rota 50 can be prevented. 
[0049] (Other operation gestalten) Although each above-mentioned operation gestalten of 
both, in addition, showed the example which arranges two terminals 33 to the end side of the 
shaft orientations of a bobbin 31, one terminal 33 may be arranged to each end [ of the shaft 
orientations of a bobbin 31 ], and other end side, respectively. 

[0050] Moreover, it is also possible to be able to carry out each above-mentioned operation 
gestalt independently, respectively, and to carry out, combining each above-mentioned 
operation gestalt suitably. 



[Translation done.] 
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